Background: Bipolar disorder is marked by alterations in coping skills which in turn impacts the disease course. Personality traits are associated with coping skills and for this reason it has been suggested that personality traits of patients with BD may have influence over their coping skills. Objective: To investigate possible associations between coping skills and personality in individuals with bipolar disorder (BD). Methods: Thirty-five euthymic subjects with BD were compared with 40 healthy controls. Coping skills were evaluated using Ways of Coping Checklist Revised and Brief-COPE. Personality traits were assessed by Neo Personality Inventory. MANCOVA was used for between groups comparison. Results: Regarding coping, individuals with BD reported more frequent use of emotion-focused strategies than problem-focused strategies, and high levels of neuroticism and low levels of extroversion and conscientiousness on personality measures. Neuroticism influenced negatively the use of problem-focused strategies, and positively emotion-focused coping. Conscientiousness influenced the use of problem-focused strategies in both groups. There was a significant difference between emotion focused coping and personality traits between BD and control groups. Discussion: Personality traits seem to modulate coping skills and strategies in BD which may be took into account for further interventions.
Introduction
Bipolar disorder (BD) is a chronic and potentially severe mood disorder, which affect several domains of life such as work, interpersonal relationships and general health. A body of evidence indicates that psychological stress can play a key role in triggering mood episodes of BD in vulnerable individuals 1, 2 . In addition, during the course of disease, stress influences negatively the course of the disease, contributing for progressive shortening in interespisodic periods, increasing in severity of episodes and treatment resistance 3, 4 .
In order to cope with stress, individuals need to use coping strategies -a set of coordinated cognitive and behavioral efforts to deal with internal or external demands, appraised by the individual as an overload or a situation which overwhelms their personal resources 5 .
Coping strategies can be focused in different types of behaviors. For example, emotion-focused coping refers to efforts to deal with emotional states associated with stress, through somatic aspects and/ or feelings, like to refuse to believe that something has happened.
In other hand, problem-based coping denotes efforts to act on stressful events with the objective to change them, like to take actions to make the situation better 6 .
Besides using coping strategies to deal with specific events, coping also can be approached as a more tonic way of coping: as a style. According to Carver and Scheier 7 , coping styles are the trend of an individual to react in response to situations of stress. Based on this view, people prefer to adopt a relatively stable repertory of coping strategies over time in different situations. Therefore, the coping style used along the time has been understood as a personality trait 7 .
Independently of its theoretical understanding, coping represents a potential target for psychosocial interventions in BD 8 . In fact, efficient interventions for BD generally include techniques for problem solving and stress management 9, 10 , aspects with belong to coping concept. Personality can modulate exposure to stress and reactivity to stressful events, influencing choice of coping strategies and their efficiency 11 .
One of the models to personality is the so called Five Factor Model (FFM) 12 . Personality aspects are distributed in five big factors: (1) neuroticism: emotional instability, with a tendency to interpret ordinary situations as threatening, presenting anger, anxiety, depression and vulnerability; (2) openness to experience: preference for novelty and independence, with demonstrations of creativity and intellectual curiosity; (3) conscientiousness: preference for discipline and planning, with few spontaneous behaviors; (4) extraversion: assertiveness and enthusiasm, search for social contact and participation in numerous activities; (5) agreeableness: a generous and friendly behavior, with optimism and social harmony 13 .
Investigation of association between coping and personality has been conducted in different populations, both clinical and non-clinical. Connor-Smith and Flachsbart 14 conducted a metaanalysis and found that personality traits such as high extroversion and conscientiousness predicted greater problem-focused coping and cognitive restructuring. On the other hand, high neuroticism predicted strategies such as fantasy thoughts, neglect and emotionfocused coping.
The aim of this study was to investigate associations between coping skills and personality traits in individuals with BD. Our hypothesis holds that patients with BD have lower mean values for problem-focused coping and higher means for emotion-focused coping than healthy controls, and that these results are associated with specific personality traits.
Methods

Sample
A total of 35 (20 type I and 15 type II) euthymic individuals with BD from two outpatients units of the tertiary public health service were selected. Diagnosis of BD was established using the Structured Clinical Interview for DSM-IV for Axis I disorders (SCID-I) 15 . Euthymia was defined as not fulfillment of DSM-IV-TR criteria for depressive and manic/hypomanic episodes and present Young Mania Rating Scale (YMRS) 16, 17 scores ≤ 12 and Hamilton Depression Rating Scale (HAMD)-17 items score ≤ 7 18, 19 . Inclusion criteria also include age between 18 and 60 years old and ability to read and understand informed consent. Exclusion criteria were organic mental conditions, dementia, mental retardation and substance abuse or dependence in the previous three months (except nicotine and caffeine).
The control group comprised 40 individuals selected by convenience with no history of current or lifetime psychiatric disorders according to SCID 15 . In addition, only individuals with absence of psychiatric history in first-degree relatives were selected. An interview was done to investigate the familiar history of psychiatric disorders.
All the participants provided written informed consent before their inclusion and the research protocol was approved by the Research Ethics Committees of the respective institutions.
Instruments
Coping skills were assessed using two instruments. The Ways of Coping Checklist Revised (WCCL-R) 20 was used to assess coping strategies. WCCL-R is a 45-item Likert-type questionnaire evaluating thoughts and actions deployed to cope with internal and external demands of a specific stressor event. The validated version for the Brazilian population recognizes four ways of coping 21 : (1) Problemfocused Coping (e.g. "I find different solutions to my problem"), (2) Emotion-focused Coping (e.g. "I find someone to blame for the situation"), (3) Religious Practices/fantasy thoughts (e.g. "I've been hoping for a miracle"; "I pray"), and (4) Seeking Social Support (e.g. "I've been asking a relative or friend I respect for advice"; "I talk to someone about how I'm feeling").
The Brief COPE 22, 23 , was used to assess coping styles. This instrument is composed by 28 items and comprises 14 domains, namely: (1) Active coping: taking action or making efforts to remove or overcome the stressor (e.g. "I've been concentrating my efforts on doing something about the situation I'm in"); (2) Planning: rationalizing about ways to tackle the stressor, planning active coping efforts (e.g. (8) Acceptance: accepting the fact a stressing event has taken place and is real (e.g. "I've been refusing to believe that it has happened"); (9) Venting: increasing awareness of personal emotional stress and a concomitant tendency to express or vent these feelings (e.g. "I've been saying things to let my unpleasant feelings escape"); (10) Denial: attempting to reject the reality of the stressing event (e.g. "I've been using alcohol or other drugs to help me get through it"); (11) Self-distraction: mental disengagement from the objective that the stressor is influencing by daydreaming, sleep or self-distraction (e.g. "I've been doing something to think about it less, such as going to movies, watching TV, reading, daydreaming, sleeping, or shopping"); (12) Behavioral disengagement: giving up or no longer striving to reach the goals affected by the stressor (e.g. "I've been giving up trying to deal with it"); (13) Substance use: using alcohol or other drugs, even prescription drugs, as a way of evading the stressor (e.g. "I've been using alcohol or other drugs to help me get through it"); 14) Humor: making jokes about the stressor (e.g. "I've been making fun of the situation"). A Portuguese version of the COPE was used 23 .
For this scale, in line with the authors' recommendations, the fourteen domains were regrouped into three factors: (1) Problem-focused coping: including: a) Active coping; b) Planning; c) Use of Instrumental support; d) Use of social/emotional support; e) Positive reframing; f) Acceptance; (2) Emotion-functional focused coping including: a) Religion; b) Venting; c) Self-distraction; d) Humor; and (3) Emotion-dysfunctional focused coping including: a) Self-blame; b) Denial; c) Behavioral disengagement; d) Substance use. To verify if this theoretical grouping was in accordance with the data, an exploratory factorial analysis was performed. The three factors demonstrated good levels of internal consistency (α = 0.75, 0.68 and 0.74, respectively).
The Revised NEO Personality Inventory (NEO-PI-R) 24, 25 was used to assess personality traits. This instrument is based on five major latent factors, or domains, each of which has six facets, involved in people's responses: Neuroticism (Anxiety, Angry Hostility, Depression, Self-Consciousness, Impulsiveness, Vulnerability); Extraversion (Warmth, Gregariousness, Assertiveness, Activity, ExcitementSeeking, Positive Emotions); Openness (Fantasy, Aesthetics, Feelings, Actions, Ideas, Values); Agreeableness (Trust, Straightforwardness, Altruism, Compliance, Modesty, Tender-Mindedness) and; Conscientiousness (Competence, Order, Dutifulness, Achievement Striving, Self-Discipline, Deliberation).
Statistical analysis
Data were tabulated and analyzed using SPSS v.20.0. Comparisons between the groups of cases and controls were conducted using Student's t test and the Chi-squared test when appropriated. The critical value for statistical significance was set at an alpha level < .05. Comparison between groups in coping and personality scales were performed using multivariate analysis of co-variance (MANCOVA), introducing age and sex as co-variables. Associations between coping and personality were determined by multiple linear regressions. Constructed models included coping strategies and styles as dependent variables and personality traits that differed statistically between groups as independent variables. Regression analyses were controlled for gender and age, and performed using the Forward method.
In order to determine the potential influence of facets of personality on coping strategies and styles, an analysis of multiple linear regression including only patients with BD was performed, with the inclusion of those facets of personality traits associated with coping strategies and styles. Regression analyses were controlled for gender and age, and performed using the Forward method.
Results
Sample characterization
Clinical and demographic characteristics of the sample are described in table 1. Significant differences were found for both age and sex, with patients with BD being older than healthy controls, and the bipolar group contained a higher proportion of women compared to the control group.
Differences in coping skills and personality traits between the groups
Comparison between the groups (Table 2 ) revealed that patients with BD reported more frequent use of emotion-focused coping strategies (p < 0.001) and less frequent use of problem-focused strategies (WCCL-R). A similar result was evident for coping styles on the Brief COPE scale, which showed that individuals with BD made less frequent use of problem-focused coping and greater use of emotion-focused coping for both functional and dysfunctional types.
On personality measures, individuals with BD exhibited higher Neuroticism, lower Extraversion and lower Conscientiousness scores compared to the control group (Table 3 ). In addition, individuals with BD had higher mean scores on all facets of Neuroticism than controls. For the Extraversion trait, patients had lower scores on Warmth, Gregariousness and Activity. Similarly, for Conscientiousness, patients with BD scored lower on the facets Competence, Order, Achievement Striving, Self-Discipline and Deliberation, compared to controls.
Associations between coping and personality
In order to detect differences in the influence of traits as Neuroticism, Extraversion and Conscientiousness on coping strategies and styles among patients with BD and healthy controls, it was investigated by a multiple linear regression model comprising factors from the coping scales (dependent variables) and personality factors (independent variables). The regression equations are depicted in table 4 .
The results showed that Neuroticism influenced the use of problem-focused strategies (WCCL-R) and the trait Conscientiousness influenced the use of problem-focused strategies in both BD and healthy control groups. Regarding emotion-focused coping (WCCL-R), it was found affected for by Neuroticism in both groups. Similarly, problem-focused coping (Brief COPE) was affected by Conscientiousness in both groups. Emotion-dysfunctional focused coping (Brief COPE) was impacted by Extraversion in the bipolar group and by Neuroticism in the control group.
Regression coefficients were compared in order to determine whether relationships between personality trait and coping differed between bipolar and control groups. Comparison of regression coefficients yielded significant differences only for emotion-focused coping (WCCL-R) (p = 0.018).
When only the group of BD patients was examined, the depression facet (Neuroticism) exerted an influence on the use of problemfocused coping strategies (WCCL-R) ( Table 5 ). Emotion-focused coping (WCCL-R) was influenced for by the Impulsiveness and Anxiety (Neuroticism). On the analysis of coping styles, the SelfDiscipline facet (Conscientiousness) influenced problem-focused coping, while the Assertiveness facet (Extraversion) influenced emotion-focused coping. 
Discussion
The results of this study suggest that individuals with BD use more frequently emotion-focused strategies than problem-focused strategies, and exhibited higher levels of Neuroticism and lower levels of Extroversion and Conscientiousness when compared to healthy controls. We observed a positive association between Neuroticism and emotion-focused coping, and a negative association between Neuroticism and problem-focused coping. Regarding coping styles, a positive association was identified between problem-focused coping and Conscientiousness, while negative associations were found between Extroversion and problem-focused coping. High Neuroticism and the choice for emotion-focused coping seem to have similar behavior outcomes, showing anger, anxiety and others unpleasant emotions. This seems to be true also for the concepts of Conscientiousness (a high sense of planning and organization) and a coping based in problem solving. More than this, patients with BD seem to have some difficulty in choosing a form of coping based on problems solving, more adaptive, when they have high levels of Neuroticism and Extroversion (more emotional and energetic personality traits).
These results are in line with a considerable number of previous studies that have described patients with BD to have higher levels of Neuroticism [26] [27] [28] [29] [30] , lower levels of Extraversion 27, 30, 31 , and lower Conscientiousness 26, 32 .
Our results also revealed a more emotional coping style, with behaviors and thoughts that can be deemed functional (religiousness, venting of feelings, self-distraction and humor) or dysfunctional (self-blaming, denial, behavioral disengagement, substance use). Although sometimes considered functional, this emotional way of addressing the problem does not seek to act on the situation which gave rise to the stress by attempting to change it (problem-focused coping) but instead aims to govern the emotional state associated with stress, attenuating its detrimental effects 33 . Research has shown that emotion-focused strategies are less effective at reducing emotional stress compared with problem-focused responses 34, 35 . Previous studies suggested that patients with BD rely more on emotion-focused strategies that can be linked to recurrence of the disorder 36, 37 .
The results of this study must be interpreted at light of its limitations. First, the sample was comprised by patients seen at tertiary public health services, an indicative of the high severity of the disease of these patients, which could be not representative of the population of individuals with BD. By the same token, the sample with BD was heterogeneous regarding the diagnosis of type I and type II BD. It is a limitation since BD type I and II can have different neurocognitive impairments 38 . In addition, limitations exist concerning the self-reported questionnaires, specifically regarding the need for more consistent psychometric data on the Brief COPE. Finally, it is necessary to resemble that our results cannot be interpreted such as robust evidences because we had a small sample size.
Based on our data, it can be concluded that the associations between personality and coping exist and might be relevant to increase our understanding on how this patients react and manage vital events. It is opportune to revisit the concept of coping introduced by Lazarus and Folkman 6 , who defined coping as a group of deliberate actions which are cogitated or carried out in order to deal with a situation, and that can be learned, deployed or rejected. If coping is a dynamic process, there is a possibility to change. However, clinical observation shows that patients are not always successful in learning these strategies, since, as we demonstrate in this study, other factors can influence this learning, such as personality traits. Understanding the complex interactions between these two factors in BD can further increase our knowledge on potential targets for psychosocial interventions and construct, with the patients, a more functional way to respond to stressing vital events, breaking the stress -relapse cycle. 
